). In the CV obtained in the blank electrolyte a broad feature due to hydrogen adsorption appears between 0.2 and 0.45 V. In the presence of acetone this feature is somewhat suppressed. This might indicate the adsorption of acetone. However we have shown previously that acetone also undergoes an oxidation to products that stick to the Pt(100), S3 which could also be a source for suppressed hydrogen adsorption 1 . Notwithstanding this, some features due to hydrogen adsorption are retained in the presence of acetone.
In the presence of acetophenone and 4-acetylpyridne the hydrogen adsorption is completely suppressed. Evidently adsorbed acetophenone and 4-acetylpyridine block the Pt(100) surface for hydrogen adsorption more efficiently than acetone. The presence of benzene and pyridine have the same effect on hydrogen adsorption as acetophenone and 4-acetylpyridine. This suggest that acetophenone and acetylpyridne bind through the phenyl or pyridine ring to the Pt(100) surface. Figure S2C ). In the CV obtained in the blank electrolyte a peak due to hydrogen adsorption appears at 0.12 V. The partial suppression of this feature in the presence of acetone is indicative for the adsorption of acetone at Pt-step sites. As the potential is swept to lower values a second peak occurs that has been assigned previously to the reduction of acetone 1 . Once acetone is removed reductively from the surface, hydrogen can adsorb again to the step sites as evidence by the hydrogen desorption peak in the positive going scan that is unaffected by the presence of acetone. This hysteresis of hydrogen adsorption in the presence of acetone suggest that both hydrogen and acetone bind with approximately the same strength to the platinum step sites.
In the presence of acetophenone and 4-acetylpyridne both hydrogen adsorption and desorption are completely suppressed. The same behavior is observed in the presence of benzene and pyridine suggesting that the interaction of the Pt(110) surface with benzene or pyridine is stronger than its interaction with carbonyl functional group of acetone. Although acetophenone and acetylpyridne are likely to bind to the Pt(110) also through the carbonyl functional group, adsorption appear to be dominated by an interaction with the phenyl or pyridine ring.
The insets in Figure S1 and S2 enlarge the CV in the potential region at the onset of hydrogen evolution. In agreement with previous results, barely any additional current is observed at Pt(100) in the presence of acetone when compared to the blank electrolyte. A minor additional current might be due to acetone reduction at defect sites. At Pt(110) the reduction of acetone proceeds in a peak at 0.05 V. Whether the reduction of acetophenone or 4-acetylpyridine proceeds at either Pt(100) or Pt(110) is difficult to derive from the CVs shown in Figure S1 and S2. Compared to the CVs obtained in the blank electrolyte or in the benzene containing electrolyte, an additional current is observed in the presence of acetophenone at Pt(100) and Pt(110). While this might suggest the reduction of acetophenone parallel to hydrogen evolution no such indication is observed 4-acetylpyridine. The S5 latter does not cause an additional current at the Pt(100) nor at the Pt(110) electrode compared to the presence of pyridine. However, neither observation is a clear argument for or against the electrochemical hydrogenation of acetophenone or 4-acetylpyridine. Figure 1B . Also in these CVs a sharp reversible peak appears at 0.04 V. In order to reduce problems due to an uncompensated IR-drop, an electrode with (15,15,14) orientation was used, as the peak decreases when step sites are introduced. The separation between the peak potential in the negative going (at 34 mV) and in the positive going (at 44 mV) is only 10 mV and is, therefore, much smaller than the 60 mV expected for a redox process in solution. Instead the small peak separation indicates a surface based process. This is further corroborated By Figure S3B where the peak current depends linearly on the sweep rate. No linear relationship between peak current and square root of sweep rate that would be expected for a solution based process is observed.
S6

Reversible Peak in the CV of the Pt(111)-Electrode in the Presence of Acetophenone
A peak of similar sharpness has been found in the CVs of benzene covered Pt(111) surfaces 2-3 .
Jerkiewicz et al. assigned the reversible peak to hydrogen adsorption on the benzene covered electrode. Hartung et al. assigned a reversible peak observed at the benzene covered Pt (111) electrode to the reversible redox switching of the adsorbed benzoquinone-hydroquinone couple. The S7 latter was assumed to be formed from adsorbed benzene in an oxidation process starting at 0.7 V.
Although the interpretation of Hartung et al. is plausible for benzene, it does not hold for acetophenone, since any oxidation process that could transform acetophenone to the corresponding quinone is missing. However, it highlights the possibility that the peak in Figure S3A is due to a redox process of an adsorbate. The redox switching of an adsorbate that remains adsorbed in both states is a surface limited process as well and would show the same peak behavior as an adsorption process (linear dependence of the peak current on the sweep rate, small peak separation). It is, therefore, conceivable that the peak In Figure S3A is due to the redox switching between adsorbed acetophenone and adsorbed 1-phenylethanol. However, different from the benzoquinonehydroquinone couple, the redox switching between acetophenone and 1-phenylethanol requires the cleavage and formation of an C-H-bond at the α-C-atom. It is unlikely that this would come along with the low kinetic barrier associated with a highly reversible process. Hence, it is most likely that the peak in the CV of Figure 1B Figure S7A . It is evident form Figure 7A that with decreasing potential all platinum basal planes yield more acetophenone, whereas Pt(110) has the highest and Pt(111) the lowest activity. However, the determined faradic efficiency for 1-phenylethanol plotted for each basal plane as a function of potential in Figure S7B drops with S11 decreasing potential. This is due to hydrogen evolution, which is a constant side reaction at platinum electrodes. With decreasing potential hydrogen evolution kinetics increase fast than the kinetics of acetophenone reduction. Since no reduction of 4-acetylpyridine occurs, the current observed In Figure S8 during long-term electrolysis is due to the evolution of hydrogen. While the current time transients at Pt(111) and Pt(100) appear to enter a limiting value within the first 1000 seconds of electrolysis, the current-time transient at Pt(110) develops differently. Also here the current appears to stabilize at a limiting value after 1000 seconds around 50 µA, but after 3000 seconds it decreases rapidly again to enter the same limiting value as Pt (111) Figure S9C .
The band at 1022 cm -1 corresponds to the in-plane ring breathing mode that is blue shifted by 29 cm -1 with respect to the band in the spectrum of liquid 4-acetlpyridine at 993 cm -1 4 . The bands at 1208 cm -1 and 1266 cm -1 (slightly blue shifted by 8 cm -1 and 2 cm -1 , respectively, with respect to the spectrum of the bulk substance) have been assigned to the ring C-N stretching vibration 4 and the bands at 1567 cm -1 and 1599 cm -1 (blue shifted by 11 cm -1 and 6 cm -1 , respectively, with respect to the spectrum of the bulk substance) have been assigned to the ring C-C stretching vibration 4 . The band at 1691 cm -1 is due to the symmetrical C-O stretch vibration and slightly red shifted by 2 cm -1 with respect to its location in the spectrum of the pure substance. Finally the band at 2924 cm -1 (slightly red shifted by 4 cm -1 with respect to the corresponding band in the spectrum of the pure substance) can be assigned to the symmetrical C-H stretch vibration of the methyl group 4 . Figure S10B ) appear in the spectrum obtained at 1.5 V. This shows that acetophenone is not adsorbed to the oxide covered platinum surface.
S14
Once platinum oxide is reduced by a step to 0.6 V, acetophenone adsorbs to the platinum surface. This is shown by the bands appearing at 999 cm -1 (ring breathing mode of the carbon skeleton), 2920 cm -1 (symmetrical C-H-stretch vibration of the methyl group) and the 3067 cm -1 (ring breathing mode of the hydrogen atoms). The latter two bands can be seen best in Figure S10C . Compared to the bands in the spectrum of pure acetophenone ( Figure S10B 
S17
In addition to the bands also a multiplet in the frequency range between 1470 cm -1 to 1670 cm -1 appears after a step to 0.6 V. As discussed in the main text the multiplet is assigened to the superposition of bands due to the aromatic C-C stretch vibration and symmetrical C-O stretch vibration of acetophenone. In the multiplet one band appears at 1664 cm -1 , which is close to the band position of the symmetrical C-O stretch vibration at 1678 cm -1 in Figure S10B . Following the argumentation in the main text we assign the band around 1664 cm -1 in the SERS spectra of Figure S10A to the C-O stretching vibration of a carbonyl functional group that only weakly interacts with the surface of the platinum electrode. This is the only band that experiences a considerable Stark shift of 33.1 cm -1 /V as determined from the linear regression of the plot of the band position against the applied potential in Figure 5B in the main text.
Stepping from 0.6 V to 0.4 V increases the intensity of all bands. However, as the potential is decreased into the potential region of hydrogen adsorption the intensity of all bands decreases.
Furthermore, a second peak appears at 2850 cm -1 when the potential is stepped to 0.03 V.
Adsorption geometry of 4-acetylpyridine and acetophenenon:
In order to observe a band in SERS, surface selection rules must be fulfilled: In the course of the vibration the polarisability tensor has to change in the direction of the surface normal 5 . The motion of the ring breathing mode takes only place in the ring plane and the polarisability tensor changes only in the plane of the ring. Therefore, a strong band is expected when the ring binds vertically to the surface and a weak one when adsorbs horizontally.
We observe that the ring breathing mode of 4-acetylpyridine is significantly stronger than the ring breathing mode of acetophenone, which would suggest that acetophenone realizes a horizontal and 4-acetylpyridine a vertical adsorption mode. However, comparing absolute band intensities between different spectra is not a valid procedure, as the absolute band intensity also depends on the strength of the SERS effect, which differs from one electrode preparation to the other. To render the band intensities of the ring breathing mode more comparable we have normalized them on the band S18 intensity of the symmetrical C-H-stretch vibration of the methyl group. That is, due to the symmetrical character of the CH 3 stretching vibration, its band intensity should not depend on the adsorption mode and reflects therefore the strength of the SERS-effect. Normalizing the ring breathing mode accounts at least to a certain degree for differences in the SERS-effect. In Table S1 we compare the band intensity of the symmetrical stretching vibration of the CH 3 -group with the band intensity of the ring breathing mode for 4-acteylpridine and acetophenone. Also the normalized band intensities suggest that that acetophenone adsorbs horizontally, while 4-acetylpyridine adsorbs vertically to the platinum surface. Table S1 : Band intensity of symmetrical C,H stretching vibration (ν C,H ) and ring breathing mode (ν ring )
SERS intensity at 400mV [counts/sec]
obtained from the SER spectra of the adsorbed molecule at 400 mV, as well as their ration ν ring / ν C,H .
